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IN THE CLAIMS: 

1. (currently amended) A method for determining a cylinder specific performance 
parameter for a cylinder of a multi-cylinder internal combustion engine, comprising the 
steps oft 

determining a performance parameter representative of engine output across a first 
group of cylinders based on an engine operating parametfer, said first group of cylinders 
comprising at least three (flinders.; 

determining a cylinder deviation parameter representative of engine output of a 
single combustion event in the cylinde r wherein said cylinder deviation parameter 
comprises enerine rotational acceleration deviation defined by a difFerence between a 
cylinder specific rota tional acceleration associated with the combustion event in the 
cylinder and average engine rotational acceleration; and 

calculating the cylinder specific performance parameter based on said performance 
parameter and said cylinder deviation parameter. 

2. (original) The method of claim 1 wherein said group of cylinders comprises all 
cylinders in the engine. 

3. (original) The method of claim 1 wherein said group of cylinders comprises 
cylinders in a cylinder bank of the engine. 

4. (original) The method of claim 1 wherein the engine is a variable displacement 
engine having some engine cylinders that are deactivatable and said first group of cylinders 
comprising activated cylinders. 

5. (original) The method of claim 1 wherein said performance parameter is based on 
air charge. 

6. (canceled) . 
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7. (original) The method of claim 6 wherein said cylinder specific rotational 
acceleration and said average engine rotational acceleration are based on a signal £rom a 
crankshaft positipn sensor coupled to the engine. 

8. (original) The method of daim 1 wherein said cylinder deviation parameter 
comprises torque deviation defined by a difference between a cylinder specific torque 
associated with the combustion event in the cylinder and average engine torque. 

9. (original) The method of claim 8 wherein said cylinder specific torque and said 
average engine torque are based on a signal from an in-line torque sensor coupled to an 
output shaft of the engine. 

10. (original) The method of daim 1 wherein the engine has spark plugs disposed in 
the cylinders and said engine performance parameter is based on a spark timing of the 
engine. 

11. (original) The method of daim 1 wherein said cylinder specific performance 
parameter is cylinder specific indicated mean effective pressure. 

12. (original) The method of claim 1 wherein said performance parameter is based on 
a neural net model. 

13. (currently amended) Tho method of daim 1 A method for determining a cylinder 

gpggiific performance payametgr foy a cyUfld^y of ^ m^^tvgyJi^dey A^tgma]i cpmbu^tiojft 
ffjtmet, fipmprising the ^tep^ of 

determining a performance parameter, representative of engine _outP_ut_ across a first 
group of cvlindei-s based on an engine operating parameter, said first group of cylinders 
comprising at least thi'ee cvlinders w herein said performance parameter is based on a fuel 
pulse width commanded to fuel injectors disposed in the engine; 

determining a cvhnder deviation parameter repi'esentative of engine output of a 
single combustion event in the cylinder wherein said cylinder deviation parameter 
comprises engine rotational acceleration deviation defined bv a difference between a 
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c^vlindev specific rotational acceleratiop as&cx?iated with the combustion event in the 
cylinder and average engine rotational acceleration; and 

calculating the cylinder specific performan ce parameter based on eaid performance 
parameter and said cylinder deviation parameter ^ 

14. (currently amended) The method of claim 13 wherein said performance 
parameter is further b ased on a timing of said fuel injection, said timing is measured 
relative to said engine rotational position. 

15. (original) A method for estimating a cylinder specific performance parameter for 
a cylinder of a multi-cylinder internal combustion engine, comprising the steps of- 

determining a rotational speed of the engine over a prior time interval; 

determining an engine rotational acceleration deviation associated with a 
single combustion event in the cylinder based on said rotational speeds 

determining a value of a performance parameter representative of engine 
output across a group of engine cylinders; and 

determining the cylinder specific performance parameter based on said 
engine rotational acceleration deviation and said performance parameter. 

16. (original) The method of claim 15, further comprising the steps of 

determining a cylinder specific rotational acceleration associated with the 
combustion event in the cylinder based on said rotational speed of the engine! 

determining a rotational acceleration average based on said rotational speed, 
said rotational acceleration average is averaged over all cylinders of the engine; and 

determining said engine rotational acceleration deviation based on the 
difference between said cylinder specific rotational acceleration and said rotational 
acceleration average. 

17. (original) The method of claim 15 wherein said performance parameter 
associated with a group of cylinders is based on output of one or more sensors coupled to the 
engine. 
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18. (original) The method of daim 17 wherein said sensors provide information 
indicative of said group of cylinders. 

19. (original) The method of daim 15 wherein said rotational acceleration average is 
based on a median value of rotational acceleration over said prior time interval. 

20. (original) The method of daim 15 wherein said prior interval comprises less than 
about two revolutions of the engine. 

21. (original) The method of daim 15 wherein the cylinder specific performance 
parameter is indicated mean effective presstire of the cylinder. 

22. (original) The method of daim 15 wherein said performance parameter 
associated with said group of pylinders is based on a mass rate of airflow to the engine. 

23. (originaD The method of daim 15 wherein the engine is spark ignited and said 
performance parameter assodated with said group of cylinders is based on a mass rate of 
airflow to the engine and a spark timing of the engine. 

24. (originaD The method of daim 15 wherein said group of engine cylhiders 
comprises all cylinders in the engine. 

26. (original) The method of daim 15 wherein said group of engine cylinders 
comprises cylinders in a cylinder bank of the engine. 

26. (original) The method of daim 15 wherein said engine performance parameter 
assodated with said group of cylinders is based on a fuel pulse width commanded to fuel 
injectors disposed in the engine. 

27. (original) The method of claim 15 wherein said engine performance parameter 
assodated with said group of cylinders is based on a timing of said fuel injection, said 
timing is determined relative to said engine rotational position. 
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28. (original) The method of claim 15, further comprifiing the step of determining 
whether a misfire event has occurred in the cylinder based on said cylinder specific 
performance parameter. 

29. (original) A system capable of computing an indicated mean effective pressure 
for a cylinder of an internal combustion engine^ said cylinder being a member of a group of 
cylinders in the engine, said system comprising' 

a crankshaft position sensor coupled to the engine; and 

an electronic control unit operably connected to the engine and said 
crankshaft position sensor, said unit determining an engine rotational acceleration 
deviation for a single cylinder based on a signal from said crankshaft position 
sensor, said unit further determining indicated mean effective pressure for all 
cylinders of the engine, said unit further determining the cylinder specific indicated 
mean effective pressure of the cylinder based on said engine rotational acceleration 
deviation for the cylinder and said indicated mean elective pressure for the engine. 

30. (original) The system of claim 29 wherein said indicated mean effective pressure 
for the engine is determined based on a signal from at least one sensor coupled to the 
engine. 

31. (original) The system of claim 29, further comprising a mass air flow sensor 
coupled to an intake of the engine, said indicated mean effective pressure for the engine is 
determined based on a signal ficom said mass air flow sensor. 

32. (original) The system of claim 29, further comprising a manifold absolute 
pressure sensor coupled to an intake of the engine, said indicated mean effective pressure 
for the engine is determined based on a signal fi:om said manifold absolute pressure sensor. 

33. (original) The system of claim 29 wherein said indicated mean effective pressure 
for the engine is determined based on a value of fuel pulse width commanded to fuel 
injector disposed in the engine. 
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34. (original) The system of claim 29 wherein said indicated mean effective pressure 
for the engine is determined based on ignition timing. 

35. (currently amended) A computer readable storage medixmi having stored data 
representing instructions executable by a computer to compute a cylinder specific 
performance parameter for a cylinder of an internal combustion engine, said cylinder being 
a member of a group of cylinders in said engine, comprising: 

instructions to determine a value of a moaGurod ongino qimntit vc ngine 
rotational acceleration over a prior intervals 

instructions to determine a cylinder deviation value of said me asurc d - c ngine 
Quantitv rotational acceleration wherein said cylinder deviation parameter comp rises 
engine rotational acceleration deviation defined bv a difference between a cylinder 
specific rotational acceleration associated with the combustion event in the cvlinder 
and average engine rotational acceleratio n , said doviation valuo boinp QoooGiatGd 
with Q oiB^Ie - oombuetion ovont in the cylinder ; 

instructions to determine a performance parameter representative of engine 
output across the group of cylinders, said group of cylinders being comprised of at 
least three cylinders; and 

instructions to determine the cylinder specific performance parameter for the 
cylinder based on said deviation value and said performance parameter of the group 
of cylinders. 

36. (original) The medium of claim 35 wherein said performance parameter 
associated with the group of cylinders is based on one or more of spark timing, fuel injection 
timing, air flow, and fuel pulse width. 

37. (currently amended) The medium of claim 356 wherein said moosurcd engine 
quantity to e ngine rotational accelerationT- ^i e b is based on a signal from a crankshaft 
position sensor coupled to the engine. ^ 

38. (canceled) 
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39. (original) The medium of claim 35 wherein the group of cylinders comprises all 
engine cylinders. 

40. (original) The medium of claim 35 wherein the cylinder specific performance 
parameter ia computed for each fuel providing event to each cylinder. 

41. (original) The medium of claim 35 wherein the cylinder specific performance 
parameter comprises cylinder specific indicated mean effective pressure, 

42. (original) The medium of claim 35 wherein the cylinder specific performance 
parameter comprises cylinder specific work. 

43 » (original) The medium of claim 35 wherein the cylinder specific performance 
parameter comprises cylinder specific torque. 
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